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it will be interesting to learn whether 
CD44-dependent signals can influ-
ence the localization of cells to other 
damaged tissues and why the migrat-
ing MSCs do not get trapped in other 
HA-rich neighborhoods en route. It is 
known that complexity exists in the HA 
family of molecules and the proteins 
that attach to it — and that renal disease 
alters the structure and composition of 
the HA matrix, which in turn infl uences 
cell mobility (see, for example, Selbi 
et al.11). Perhaps particular molecular 
forms of HA generated by damage are 
better chemotactic agents, or synergy 
between various ‘damage signals’ makes 
the localization process dependent on 
CD44–HA interaction, but not directed 
by it?
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Figure 1 | Hyaluronan content in the kidney 
in a state of body hydration. (Reprinted from 
ref. 12.)
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Renal transplantation for ethnic 
minorities in Canada: Inequity in 
access and outcomes?
GVR Prasad1
Among Canadians starting dialysis, patients of East Asian and Indo 
Asian background are less likely than whites to receive a renal allograft. 
Although the reasons for such variation are complex, less living donation 
may contribute significantly. More studies are needed to confirm these 
differences and to evaluate strategies for improving live kidney donation 
rates in communities at risk for low transplantation rates.
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Universal health and immigration: The 
Canadian identity
Universal health care is a pillar of Can-
ada’s national pride. The first public 
hospital insurance plan was created in 
the province of Saskatchewan in 1947, 
and this was eventually followed by a 
series of federal government acts cul-
minating in the Canada Health Act of 
1984. Principles of health-care delivery 
in Canada include public administra-
tion, comprehensiveness, universality, 
portability, and accessibility. All legal 
residents, including Canadian citizens 
and landed immigrants, are eligible to 
receive defined health-care benefits 
under this system, largely sustained by 
governmental revenue.
Another fundamentally defi ning Cana-
dian characteristic is the encouragement 
of immigration. Canada’s economic suc-
cess attracts and is also sustained by 
immigration from far and wide. Canada 
has the highest percentage population 
growth rate from immigration among 
the G8 nations. Th ere is large represen-
tation from East Asia and Indo Asia, 
regions that together contribute about 
one-half of the world’s human popula-
tion. Is it possible that in a country with 
an enviable health-care system, ethnicity 
can infl uence rates of kidney transplanta-
tion and its consequent success?
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Ethnicity and rates of organ transplan-
tation
Tonelli et al.1 (this issue) provide an anal-
ysis of data from the Canadian Organ 
Replacement Register demonstrating 
that among Canadians starting dialysis 
between 1990 and 2000, after adjust-
ment for a number of confounders, East 
Asians and Indo Asians are each about 
30% less likely to receive an allograft  than 
whites. When living-donor transplanta-
tion alone is considered, the likelihood 
is even lower. Adjusted hazard ratios for 
receiving live-donor organs are 0.27 (95% 
confi dence interval, 0.20–0.37) and 0.42 
(0.31–0.58) for East and Indo Asians, 
respectively. So in a country where access 
to organ transplantation should be essen-
tially uniform, why do diff erences exist?
Identifi cation of a phenomenon is the 
important fi rst step forward to its under-
standing. In the past, an unfortunate 
practice has been that in many trans-
plant-related registry analyses, Asians 
are considered as belonging to a single 
combined group. Th is is likely to limit 
any fi ndings corroborating the present 
analysis in the near future. East Asians 
and Indo Asians are each remarkably 
diverse populations who have emigrated 
over several centuries to many parts of the 
world (Figure 1). Any attempt to under-
stand the contribution of language and 
communication skill, social structure, or 
religious beliefs to organ transplantation 
rates within each group would be very 
diffi  cult indeed. Fortunately, there is now 
a movement in Canada toward report-
ing data related to kidney transplanta-
tion access and outcomes1–3 for East 
Asians and Indo Asians specifi cally and 
separately. Investigators in other coun-
tries with mature data collection systems 
should consider this practice for future 
registry-based analyses.
Speculation is focused on three possi-
ble explanations for the lower transplan-
tation rates observed. First, living- and 
deceased-donation rates from East and 
Indo Asians may be lower. Second, a lan-
guage barrier may be an obstacle to trans-
plantation access for potential recipients. 
Th ird, both patient- and system-centered 
infl uences at all stages of the transplan-
tation evaluation process, ranging from 
knowledge and preferences about trans-
plantation to intercurrent illnesses and 
immunological characteristics that pre-
vent a transplantation from occurring, 
may also exert eff ects on rates.
Is it possible that immigrants are 
healthier and therefore in less need of 
transplantation? Although it is true that 
immigrants are healthier in Canada,4 
it seems an unlikely explanation in this 
case, because transplantation rates are 
derived with patients with end-stage 
renal disease as the denominator. Moreo-
ver, Tonelli et al.1 analyzed a subgroup of 
patients with defi ned lower comorbidity 
and demonstrated a similar diff erence for 
transplantation rates. Are patient loca-
tion and access to chronic kidney dis-
ease care important? In the decade prior 
to 2001, Canada welcomed 1.8 million 
immigrants, most of whom came from 
Asia and settled in major metropolitan 
areas. Th e fact that Toronto and Vancou-
ver, two cities with large native-born and 
immigrant ethnic minority populations, 
also have the longest waiting lists for allo-
graft s from deceased donors makes this 
an unlikely explanation too. It is possible 
that the duration of residence in Canada 
infl uences transplantation rates by aff ect-
ing waiting time through the listing date, 
but this remains to be demonstrated. Is 
biology important? Although factors such 
as blood-type diff erences may infl uence 
access to donors, adjustment for this did 
not signifi cantly infl uence the results. It 
is possible that human leukocyte antigen 
matching plays a role, particularly with 
Figure 1 | Emigration from East Asia and Indo Asia has occurred over many centuries.
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deceased-donor allocation. However, this 
was not ascertained in the present analy-
sis, and furthermore, ethnic classifi cation 
was based on assessment by health-care 
professionals rather than self-reporting.
A probable explanation for the lower 
overall transplantation rates in East 
Asians and Indo Asians is simply that the 
live-donation rate from these communi-
ties is lower. In a Canadian single-center 
analysis,3 South Asians (used here inter-
changeably with Indo Asians) referred for 
pre-transplantation evaluations were less 
likely to have an identifi ed live donor at 
initial assessment. Seventeen percent of 
patients referred for transplantation eval-
uation during a 3-year period were South 
Asian, compared with 7% of patients 
receiving transplants during this period. 
Deceased organ donation rates from this 
population have not been similarly evalu-
ated, although a study from the United 
Kingdom demonstrated that among South 
Asians, 16% carried an organ donor card, 
compared with 28% reported in the gen-
eral population.5 It is, however, unwise 
to extrapolate fi ndings from one coun-
try to apparently similar communities in 
other countries. Particularly in Canada, 
individuals may become Canadians aft er 
leaving their ancestral country or aft er 
having previously been immigrants in 
other countries of Europe, Africa, or Asia, 
thereby bringing with them widely vari-
ant attitudes and behaviors. Also, organs 
from either live or deceased donors are 
not necessarily directed to individuals 
within the same ethnic group. To address 
Canadian phenomena of organ donation 
rates, Canadian studies of donation by 
specifi ed ethnic groups are warranted.
Two recent Canadian studies from 
British Columbia have explored some of 
the organ donation beliefs of East Asians 
and Indo Asians. A qualitative study of 
both Canadian-born and immigrant 
Chinese Canadians done by interview 
in ‘naturally occurring environments’ 
revealed a lack of communication and 
the need to preserve an intact body 
as themes related to death and dying. 
Organ donation was considered noble, 
but a considerable diversity of beliefs 
was noted.6 Similarly, a naturalistic 
qualitative study among Indo-Cana-
dians revealed a reluctance to discuss 
death and organ donation, although 
it was felt that family and community 
members should be involved in indi-
vidual decisions regarding organ dona-
tion.7 No religious barriers to donation 
were identifi ed. A considerable amount 
of further research is required to iden-
tify reproducible methods for increasing 
organ donation rates in populations with 
lower transplantation rates, if we hope to 
increase these in the future.
Ethnicity and success of organ trans-
plantation
Are success rates for renal transplanta-
tion diff erent among ethnic groups? In 
their analysis, Tonelli et al.1 found that, 
in Canada, graft  loss rates were similar 
among East Asians, Indo Asians, and 
white recipients, regardless of whether 
death was counted as graft  loss. Adjusted 
hazard ratios of graft  failure for East and 
Indo Asians were close to unity. However, 
lower death rates were observed for both 
East Asians and Indo Asians compared 
with whites, with the adjusted hazard 
ratio of 0.44 (95% confi dence interval, 
0.25–0.79) for Indo Asians being signifi -
cantly diff erent.
In the short term, both patient survival 
and graft survival in Canadian South 
Asians are excellent.3 In a large United 
Kingdom-based registry analysis, Indo 
Asians’ rates of delayed graft  function 
and acute rejection, as well as graft  func-
tion and 5-year graft  and patient survival, 
were comparable to those of whites. 
Blood pressure and lipid levels were also 
comparable, but there was a higher inci-
dence of new-onset diabetes mellitus.8 In 
the United States, it was demonstrated a 
decade ago that Asians have the high-
est deceased-donor 1- and 3-year graft  
survival rates as well as the longest mean 
allograft  half-life.9 Th e analysis of Tonelli 
et al.1 contributes to these registry reports 
by providing a uniquely Canadian expe-
rience. Explanation of these findings 
will require a detailed exploration of 
biological, socioeconomic, and cultural 
contributions.
It is important to note that graft 
and patient survival rates are typically 
reported for individuals who underwent 
transplantation in the country where the 
registry is located. Commercial renal 
transplantation, which is a growing 
phenomenon and commonly involves 
patients traveling from an economically 
advanced to a less developed nation and 
then returning for ongoing care, results 
in severely reduced graft  and patient sur-
vival.10 Ethnic minority groups are more 
likely to pursue this option.10 Future reg-
istry-based analyses should also include 
these recipients to provide a clearer view 
of organ transplantation success.
Summary
In summary, studies in several continents 
demonstrate that access to and success of 
renal transplantation vary across ethnic 
groups. Tonelli et al.1 have shown that 
even countries such as Canada, with its 
healthy immigration and health-care 
priorities, are not exempt from these dif-
ferences. Further studies are needed to 
confi rm these fi ndings and to establish 
the underlying causes of diff erences as 
well as eff ective strategies for increasing 
live donation from communities at risk 
for low transplantation rates.
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